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CLAIMS 

What is claimed is: 

1 . An apparatus comprising: 

a plurality of segments each having a first wall and a second wall; 

an integrated joint actuator assembly having a plurality of bellows- 
type actuators individually interconnecting at least a portion of said segments, 
each of said plurality of bellows-type actuators extending only between said first 
wall of a first of said plurality of segments and said second wall of a second of 
said plurality of segments; 

a plurality of drive mechanisms operably coupled to each of said 
plurality of segments, said plurality of drive mechanisms generally disposed 
about a periphery of each of said plurality of segments to provide traction at any 
position about said periphery; 

a power source; and 

a power transmission system interconnecting said power source 
and said plurality of drive mechanisms to drive said plurality of drive 
mechanisms. 
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2. The apparatus according to Claim 1 wherein said plurality of drive 
mechanisms each comprises: 

a plurality of leg mechanisms operably coupled to each of said 
plurality of segments, said plurality of leg mechanisms generally disposed about 
a periphery of each of said plurality of segments to provide traction at any 
position about said periphery. 

3. The apparatus according to claim 1 wherein each of said plurality of 
segments is identical and interchangeable. 

4. The apparatus according to claim 1 , further comprising: 

a head segment coupled to one of said plurality of segments; and 
a controller mounted in said head segment, said controller controlling said 
plurality of drive mechanisms and said integrated joint actuator assembly. 

5. The apparatus according to claim 1 wherein each of said integrated 
joint actuator assembly includes at least one degree of freedom and each of said 
degrees of freedom through actuation of at least one of the plurality of bellows- 
type actuators. 
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6. The apparatus according to claim 1 wherein said plurality of drive 
mechanisms each comprises: 

a continuous drive track; 

a drive gear operably coupled to said power transmission system; 

a driven gear enmeshingly engaging said drive gear; and 

a track gear fixed for rotation with said driven gear, said track gear 

enmeshingly engaging said continuous drive track to drive said continuous drive 

track to propel the apparatus. 

7. The apparatus according to claim 1 wherein a pair of said plurality 
of drive mechanisms is disposed on each of four sides of each of said plurality of 
segments to provide traction at any position about said periphery. 

8. The apparatus according to claim 1 wherein said plurality of 
bellows-type actuators of said integrated joint actuator assembly are individually 
actuatable to permit movement of one of said plurality of segments relative to an 
adjacent segment. 

9. The apparatus according to claim 8 further comprising: 

a controller for individually controlling each of said plurality of 
bellows-type actuators, said controller capable of generally maintaining a 
predetermined position and predetermined stiffness, and minimizing airflow. 
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10. An apparatus comprising: 
a plurality of segments; 

an integrated joint actuator assembly having a plurality of bellows- 
type actuators individually interconnecting at least a portion of said segments; 

a plurality of drive mechanisms operably coupled to each of said 
plurality of segments, said plurality of drive mechanisms generally disposed 
about a periphery of each of said plurality of segments to provide traction at any 
position about said periphery; 

a power source; 

a power transmission system interconnecting said power source 
and said plurality of drive mechanisms to drive said plurality of drive 
mechanisms; and 

a controller for individually actuating each of said plurality of 
bellows-type actuators, said controller operable to maintain a desired position 
and a desired stiffness in said plurality of bellows-type actuators. 

1 1 . The apparatus according to Claim 10 wherein said plurality of drive 
mechanisms each comprises: 

a plurality of leg mechanisms operably coupled to each of said 
plurality of segments, said plurality of leg mechanisms generally disposed about 
a periphery of each of said plurality of segments to provide traction at any 
position about said periphery. 
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12. The apparatus according to claim 10 wherein each of said plurality 
of segments is identical and interchangeable. 

1 3. The apparatus according to claim 1 0, further comprising: 

a head segment coupled to one of said plurality of segments; and 
a controller mounted in said head segment, said controller controlling said 
plurality of drive mechanisms and said integrated joint actuator assembly. 

14. The apparatus according to claim 10 wherein each of said 
integrated joint actuator assembly includes at least one degree of freedom and 
each of said degrees of freedom through actuation of at least one of the plurality 
of bellows-type actuators. 

15. The apparatus according to claim 10 wherein said plurality of drive 
mechanisms each comprises: 

a continuous drive track; 

a drive gear operably coupled to said power transmission system; 

a driven gear enmeshingly engaging said drive gear; and 

a track gear fixed for rotation with said driven gear, said track gear 

enmeshingly engaging said continuous drive track to drive said continuous drive 

track to propel the apparatus. 



22 



Attorney Docket No. 21 15-001 857/CPB 
UM File No. 2650 

1 6. The apparatus according to claim 1 0 wherein a pair of said plurality 
of drive mechanisms is disposed on each of four sides of each of said plurality of 
segments to provide traction at any position about said periphery. 
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